Iron status, anemia, and plasma erythropoietin levels in acute and chronic mouse models of colitis.
Approximately one-half of patients with inflammatory bowel disease (IBD) suffer from anemia, with the most prevalent cause being iron deficiency. Accompanying the anemia are increases in erythropoietin, a plasma protein that can initiate the feedback production of new red blood cells. Anemia also occurs in animal models that are used to investigate the mechanisms of IBD; however, the extent to which iron deficiency produces the anemia in these animal models is unknown. Also unknown in the different animal models of IBD is whether the anemia upregulates the production of erythropoietin or, alternatively, whether a decrease in erythropoietin contributes to the induction of anemia. Two mouse models of colitis were used in this study: (1) acute 6-day ingestion of dextran sodium sulfate and (2) T-cell transfer into lymphopenic recipient mice. Measurements included indices of colitis severity, hematocrit, blood hemoglobin, plasma erythropoietin, serum iron concentration, plasma iron-binding capacities, transferrin saturation, and tissue iron concentrations. Both models of colitis induced significant decreases in hematocrit, blood hemoglobin, and transferrin saturation, with the spleen and liver showing a decrease in iron content in the T-cell transfer model. Additionally, both models of colitis demonstrated significant increases in plasma erythropoietin and plasma iron-binding capacities. The measurements of iron, whether in acute (dextran sodium sulfate) or chronic (T-cell transfer) models of colitis, were generally consistent with iron-deficient anemia, with large increases in erythropoietin indicative of tissue hypoxia. These changes in animal models of colitis are similar to those found in human IBD.